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ELECTROHAGRETIC  HTPOTHESIS  OF  THE  TBAHSRISSIOH  OF  HERTAL  SDGGBSTIOR 


T.  Arkad'jeT 


Recently  we  Aawe  been  hearing  with  increasing  freguency*  of 
attenpts  to  explain  the  phenonenon  of  so  called  nental  suggestion 
obserwed  in  hunans  and  aninals^  which  eaploys  hypnosis  or  excitation 
of  the  electronagnetic  field  by  a given  organisn  and  perception  of 
this  field  by  another  organisn. 

FOOTROTE:  The  occasion  for  the  present  article  was  a report  under  the 
same  title  presented  by  Professor  R.A.  Ivantsov  at  a conference  of 
the  Biological  Research  Institute  under  the  auspices  of  Moscow  State 
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i 

I OniTecsity  in  aarch  of  1924.  His  deductions,  just  as  the  present 

i ones,  led  to  a negatlTe  conclusion.  BHD  FOOTHOTB 

In  this  article  I introduce  soae  ideas  of  a aatheaatical  nature  which 
enable  calculating  the  order  of  nagnitude  of  the  physical  stiaulators 
which  nay  occur  here. 

Based  on  oguations  for  the  nost  general  case  of  excitation  of  an 
electronagnetic  wave- like  field,  which  cowers  both  radiation  of 
elec troaagne tic  wawes  by  the  aton  and  the  saall  Hertzian  oscillator 
and  by  the  powerful  wireless  telegraph  antenna,  we  arriwed  at  the 
following  ideas. 

The  radiating  center  is  an  electrical  dipole,  i.e. , two  opposing 
electric  charges  • ♦g  and  -g  - at  distance  t fron  one  another. 

Charges  ♦g  and  -g  perforn  sinusoidal  osclllatloys,  trading  places  in 
this  case,  or,  changing  their  walue  according  to  the  sine  law,  which 
anonnts  to  the  sane  thing,  so  that  ♦g  decreases  to  -g  and  wice  wersa. 

This  occurs  twice  within  tine  period  T,  which  is  called  the  period  of 
electrical  wibrations  of  the  dipole,  which  can  also  be  called  the 

oscillator.  Under  such  oscillations  electronagnetic  wawes  of  length  X 


* cT  are  forned  naar  the  dipole,  where  c « 3«10*o  cn/s  is  the  speed 
of  light.  At  distance  B fron  the  dipole,  in  the  plane  perpendicular 
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to  its  leogth  X , ve  get  from  the  theory  of  Hertzian  va?es  the 
following  expression  for  the  force  of  the  nagnetic  field  B : 


He  Bust  distinguish  two  different  cases: 


l.'At  a short  distance  fron  the  dipole,  which  is  auch  less  than 
the  wavelength,  i.e.,  when  B <<  X,  the  force  of  the  nagnetic  field 
has  the  following  aaplitode 


(1) 


2.  At  a greater  distance  froa  the  oscillator,  when  fi  » X,  then 
the  field  aaplitude  is 


(2) 


For  the  value  of  the  electric  field  we  also  get  different 
solutions  for  these  two  cases.  Specifically  - 

1.  Hhen  R « X,  we  get  the  following  for  the  aaplitude  of  the 
electrical  field 


(3) 
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2.  For  great  distances^  B » X, 

£,^*■^1  («) 

^ I tv 

Let  us  begin  with  the  first  case.  Since  it  is  often  stated  that 
the  duration  of  these  electrical  processes  in  the  bodies  of  aaauals, 
frou  which  we  can  expect  propagation  of  the  indicated  waves, 
constitutes  several  thousandths  or  even  hundredths  of  a second,  for 
wavelength  X - cT  we  get  values  on  the  order  of  thousands  of 
kiloneters.  Be  will  stop  at  the  conditions  of  the  first  case,  B « X, 
if  we  are  investigating  phenoaena  occurring  at  distances  no  greater 
than  several  kiloneters.  In  this  case  there  is  no  need  to  talk  about 
a wave-like  field;  the  excited  field  is  a static  field,  and  the 

organisn  which  perceives  it  is  found  in  a slowly  changing 
electrostatic  field.  Here  the  nagnetic  field  is  quite  negligible.  In 
order  to  calculate  the  greatest  anticipated  effect  let  us  assune  that 
the  internal  processes  are  accoapanied  by  electrization  of  the 
surface  layers  of  the  organisn. 

Proceeding  froa  the  idea  that  the  electrostatic  capacity  of  a 
sphere  is  equal  to  its  radius,  for  approxinate  estination  of  the 
electrostatic  capacity  of  individual  parts  of  the  aninal  we  take  a 
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nuaber  which  is  close  to  half  of  its  transverse  dlsensions  d, 
expressed  in  cs. 

issosing  that  the  electrization  of  the  surface  lafers  reaches 
potential  V,  for  the  quantity  of  electricity  found  on  the  surface  we 
find  value  q » Td;  I is  the  distance  between  oppositely  electricized 
parts  of  the  organisa,  for  exaaple,  betweien  the  two  sides  of  the  head 
or  between  eztreaities. 

According  to  (3)  for  the  strength  of  the  electrical  field  at 
distance  B ca  froa  the  excited  organise  we  get 

..  _ IW  (5) 

— jjr- 

When  in  this  field  we  have  a perceiving  organise  of  linear 
diaensioBS  thee  at  its  ends  we  will  have  potential  difference 

or 

ViUI, 

This  electroaotive  force  creates  a current  which  is  the  direct 
stinolator  of  the  receiving  nerve  cells.  Its  force  can  be  thus 
calculated. 

Assuaing  the  electrical  capacity  of  the  parts  of  the  receiving 


■y 


DOC  » 1445 


PAGE  6 


(perceiving)  organise  to  be  d|,  we  find  that  the  aeount  of 
electricity  which  flows  during  tiee  T/4  is  q»  » Tid,,  while  the 
average  force  of  the  current  is  i,  * or 


* -Tvk  - 


(6) 


If  the  section  of  the  organ  is  S and  the  [section]  of  the  nerve 
centers  s,  then  the  current  arriving  on  thea,  assueing  that  the 
structure  of  the  organ  is  unifora  and,  consequently,  its  conductivity 
onifora,  is 


' ■*  V"  * (7) 

This  calculation  presuaes  that  daring  tiae  T/4  there  occurs  a 
coaplete  flow  of  electricity  qj  over  the  receiving  organise.  Por  this 
the  latter  aust  have  sufficient  electrical  conductivity.  Let  us 
assuae  that  this  electrical  conductivity  is  v and  that  the  tiae 
necessary  for  the  free  flow  of  qj  is,  roughly  speaking, 

* 3if,,  i = 7|/2r  and  where  r is  the  resistance,  equal  to 
f. 
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For  the  human  body  we  can  assume  d|  = 20  cm,  = 150  cm,  and  ^ 
is  the  conductivity  of  a 1/20/o  solution  of  sodium  chloride  or  about 
0.01  1/Qcm  = 10”»o  CGSE- 

If  we  assume  that  the  current  as  a result  of  the  skin  effect 
flows  in  a surface  layer  1 cm  thick,  while  the  sections  are  100  cm^, 
then  we  find 


2.20. ISO 


lOO.IO'* 


--  6.10- 


i.e. , the  gap  is  so  short  (on  the  order  of  one  hundred  millionth 
second)  that  on  the  side  of  resistance  of  the  human  body  there  is  no 
hindrance  to  the  slow  process  which  we  calculated  above. 


Based  on  (6)  we  can  calculate  i|,  eissuming  T - 0.01  volt  or 
0,  01/300  CGSE,  T = 10"*  s,  d = dj  = 20,  1=  U = 100,  H = 5 meters  or 

500  cm.  Then 


or 


- ip-*.20M00*  ^ 


IC* 
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i 

10"* 

For  current  j in  a fiber  when  s/S  « « 10“4  ••  find  j s, 

10"’»s  aaperes.  This  calculation  presuaes  that  the  diaaeter  of  the  1 

fiber  is  extreaely  large  -0.1  milliaeters  - while  the  section  of  the 

I 

organ  is  about  100  ca^.  Despite  these  assumptions  and  all  preceding  j 

assuaptions,  which  are  extreaely  favorable  for  a positive  result,  we 
find  that  the  force  of  the  current  is  exTeptionally  saall. 

Let  us  ascertain  the  greatest  work  9 per  1 ca  fiber  which  can  be 
perforaed  by  such  a current  during  lO'^  s.  According  to  the  Joule  law 


JO  •».  10  * 


10-.  10 


10-  = 10 


ergs. 


If  for  the  period  of  theraal  oscillations  we  assuae  T = 10~^3  s, 
then  the  aaount  of  energy  constituting  1 guantua  will  be 


tv  — hv 


erg. 


If,  however,  we  proceed  froa  the  periodicity  of  the 

physiological  process,  then,  assuaiag  v « 1000  periods,  w « Av  * 
6-54«1<r*y«10*  * 6.54«10”a*  ergs. 

The  huaan  eye  only  perceives  about  60  light  quanta,  i.e.,  about 


I- 
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The  energy  developed  in  an  entire  centiaeter  of  nerve  fiber  is 
one  hundred  tines  saaller  than  the  ainiauB  guantua  which  can  still  be 
referred  to  here.  The  aagnetic  field  which  develops  here  gives  us 
results  which  are  even  less  consoling.  Based  on  (1)  we  find: 

1#  __ 

n*Te  ' 

or 


•‘“l23.ioMo.*.3.io'*  gaass. 

The  calculation  could  still  be  conducted  by  proceeding  froa  the 
aagnetic  aoaent  of  the  current  which  could  circulate  in  the  nerve 
tissue. 

Let  us  again  look  at  the  case  which  is  iaprobable  but  wore 
favorable  for  positive  results.  We  assuae  that  a circular  current 
flows  through  the  organisa  along  the  nerve  fiber  under  the  influence 
of  the  electroBOtive  force  of  1 volt  (!).  Assuaing  a fiber  cross 
section  of  s = lO”*  ca^  and  a length  of  10  cb«  we  find  r « 10^  Q; 
current  force  is  i « aaperes.  The  aagnetic  aoaent  of  such  a 


Bn 


SE2T 
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circuit  is 


.>/.-=  .6' 


io-Vr,.s-.i/. 


The  grestest  aagaetic  field  will  be  calculated  analogously  to 
(3),  assusing  qi—M* 

//=>'-—  '®'  v,o., 

• n*  i25.io‘-=  g««»*- 


Mow,  assusing  that  the  radiating  circular  nerve  circuit  has  a 
section  1 cn^  rather  than  10***  cn^,  the  force  will  be  10'~i>  gauss. 
Both  values  are  too  snail  to  cause  any  direct  nagnetic  activity. 
Therefore,  let  us  calculate  the  possible  inductive  effect  of  such  a 
circuit  on  the  corresponding  circuit  of  the  perceiving  (receiving) 
organisB.  Assuning  that  the  latter  has  an  area  of  500  ca^,  for  the 
current  we  find  N = 500*10'‘**:  the  induced  electronotive  force  is 

i rf.V  I 5.10  » 

- -rf,- 1 ==  ==  5 . 10  ‘nc;* .1/  ^5.10“ 

2r  /SOO 

volts.  In  a circular  fibnr  nsistancns  of  To=^‘T51T"|-' 
be  caused  by  a current  of 


r 8.10* 


le  see  that  the  value  of  the  field  or  the  current  force  which 
could  occur  in  either  case  is  too  negligible  to  cause  such  an  effect. 


DOC  « 1*45 


PAGE  11 


Haiar  nerre  centers  coaid  be  affected  to  a far  greater  extent  by  the 
electcoaagnetic  field  of  the  electrical  installations  anong  which 
■odern  nan  lives  and  works.  To  this  guestion*  which  arose  nore  than  a 

quarter  of  a century  ago,  the  answer  is  still  negative:  ie  cannot 
observe  a useful,  harnful,  or  any  other  kind  of  effect  on  a hunan 
organisn  froa  the  electrical  and  aagnetic  field  which  surrounds  any 
electrical  conductor  or  installation.  Rhen  the  frequencies  of  an 
electronagnetic  field  are  very  high  (tens  and  hundreds  of  thousands 
per  second)  the  effect  of  the  electrical  current  (diatheraia)  on  the 

huaan  organisn  disappears.  Then,  at  visible,  ultraviolet,  and  X-ray 
frequencies  this  effect  reappears  with  either  beneficial  or  harnful 

results. 

The  effect  on  the  aind  need  not  be  considered,  since  we  do  not 
consider  this  to  be  the  effect  of  X-rays  on  the  way  the  patient 
feels. 

One  night  suppose  that  between  the  D*Arsonval  currents  and  Hertz 
waves  on  one  side  and  the  thernal  waves  on  the  other  there  are 
interaediate  rays  which  could  Irradiate  the  huaan  organisn  and  affect 
other  organises.  However,  now  that  rather  powerful  oscillations  of 

this  frequency  have  been  obtained  (the  Glagolev-Arkad* yev 
ultrahertzian  wavs  enitter),  we  can  say  that  they  do  not  produce  a 
noticeable  effect  on  the  huaan  aind.  It  is  doubtful  that  they  would 

L 
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c 


affect  the  nerve  centers*  since  these  waves  barely  penetrate  body 
tissue. 

AddenduB  I 

The  nunerical  results  here  were  obtained  using  staple  rough 
calculations.  It  would  be  sore  correct  to  liken  the  radiating  and 
receiving  organisas  to  ellipsoids  of  corresponding  conductivity  and 
calculate  the  fields  and  currents  for  then.  However,  this  will  not 
produce  a substantial  difference.  For  exaaple,  let  os  take  the  case 
of  a current  developing  in  a neighboring  body.  By  analogy  to  (6)  we 
find  ig  = 4qi/T,  where  gg  - Eod|2f  The  induced  quantity  of 
electricity  qj  is  calculated  very  exactly  for  the  ellipsoid  as  in 
(1).  By  designating  its  receptivity  k « b/4v,  for  the  induced 
electrical  aoaent  (as  on  an  inductor,  for  which  we  can  foraally  use 
dielectric  coefficient  t=^co),  a#  find 

where  ^ is  the  distance  between  poles  and  r - 4vabc/3  is  the  voluae 
of  the  ellipsoid.  By  assnaing  a saaller  seai-axis  c » b,  we  find 


On  the  other  hand,  according  to  the  calculation  aethod  used 
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tl»B 


SIbc*  in  the  •llipsoid  the  distance  between  poles 


iron  which 


Ml  b 


T' 


where  A « a/b  is  the  relative  length  of  the  ellipsoid.  Proa 

peraeability  carves  in  the  fora  of  {le.*)  se  see  that  for 
length/diasetsr  ratios  corresponding  to  sassalian  organises,  i.e., 
when  0.5  < 1<5  we  get  equality  »(  = 3A  with  aa  accuracy  of 

approxiaately  10Vo> 


POOTROTB:  See  T.A.  Arkad'yev.  Zh.B.P.O.  46,22,  1914.  aireless  Tel. 
and  Teleph.  No.  7,  1920.  END  FOOTNOTE 


Hence  it  is  apparent  that  d^  is  actually  deterained  by  the  transverse 
diaensions  of  the  body: 


Thus,  the  siaple,  yet  nonstandard,  calcalation  presented  above 
for  the  induced  charge  is  entirely  peraissible,  even  for  soaewhat 
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■ore  accurate  results  than  those  above,  which  were  onlj  aeant  for 
calculating  the  order  of  the  order  of  quantities  occurring  here. 


Addendua  11 

An  interesting  problea  here  is  whether  or  not  walls  can  offer 
protection  froa  these  aagnetic  and  electrical  fields.  Hagnetic  fields 

penetrate  all  bodies.  As  for  electrical  fields,  not  all  building 
aaterials  offer  the  saae  protection  in  rapid  field  shifts.  The 
screening  effect  is  displayed  by  bodies  which  can  conduct  a current 
of  sufficient  strength  at  the  given  frequency.  Bodies  which  cannot  do 
this  are  dielectrics,  and  not  all  of  then  can  serve  as  shields.  In 
estiaating  this  wa  can  use  the  so  called  relaxation  tiae  (coapare 
(8))  8 = d/4rw. 


These  values  are  given  for  several  aaterials 
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